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© Continuous packaging machine with prefolded film. 

© The blocking troubles due to the static electricity 
can be completely removed in the opening of the 
prefolded synthetic resin film ( 13 ). 

In a continuous packaging machine according to 
this invention; A web of a synthetic resin packaging 
material ( 13 ) prefolded along the longitudinal direc- 
tion thereof is fed under a predetermined tension 
through one or more guide rollers ( 6 ) into a film 
opening mechanism ( 8 ). The prefolded synthetic 
resin film ( 13 ) is opened in the film opening 
mechanism ( 8 ) and is simultaneously inverted and 
formed into a substantially lateral U-shaped cross 
section. After package articles ( 7 ) are successively 
transferred into the opened inner parts of the lateral 
U-shaped synthetic resin packaging film ( 13 ), the 
opening of the synthetic resin packaging film ( 13 ) 
in the periphery of the package article ( 7 ) is 
automatically sealded in the automatic sealing sec- 
tion. In accordance with the inventive structure of the 
continuous packaging machine, an electrostatic re- 
moving means ( 9 ) is disposed between one or 
more guide rollers ( 6 ) and the film opening mecha- 
nism ( 8 ) is set between the adjacent inner surfaces 
of the prefolded synthetic resin packaging film { 13 ). 



FIG. I 
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This Invention relates to a continuous pack- 
aging machine for successively packaging articles 
to be packaged by use of a web of a longitudinally 
prefolded film made of a synthetic resin sheet or 
synthetic resin laminated sheet, and more particu- 
larly to a continuous packaging machine in which a 
prefolded and firmly contacted film may be easily 
opened. 

2. Prior Art: 

In the conventional art, a continuous automatic 
packaging machine is proposed as disclosed for 
example in JP.A sho 47-29087 (Japanese Patent 
Publication of Unexamined Application) that a guide 
board of a generally isosceles triangle is disposed 
to contact with the upper surface of a packaging 
film which is continuously drawn out horizontally 
from a winded roll, the packaging film is led from 
the two sides of the guide board to a generally 
vertical direction and after it is continuously prefol- 
ded through a guide roller, the prefolded film is 
opened and inverted to change the feed direction 
thereof, and after package articles are successively 
inserted into the opening of the prefolded film, the 
opening thereof is automatically sealed along the 
periphery of the package articles. 

The prefolded film opening mechanism has 
however not been used as disclosed for example in 
United States Patent no. 3583888 (1971), since it 
has been difficult to insert the package articles into 
the opening of the prefolded film by means of a 
simple device. In recent years, an automatic pack- 
aging machine is proposed and used for example 
in Japanese Utility Model sho 60-20567, that a web 
of a prefolded and rolledly winded film is continu- 
ously drawn-out and opened through a film opening 
device while the prefolded film is inverted, a thin 
belt conveyor is disposed in the film opening de- 
vice, and after package articles are intermittently 
introduced into the prefolded and opened film, the 
opening of the prefolded film is sealed by means 
of a L-shaped , sealer. This means that since a 
considerably devised thin belt conveyor is inserted 
into the opening of the prefolded film, the package 
articles may be easily and precisely inserted into 
the opening of the prefolded film. 

Many films of various qualities and structures 
are produced in the recent years and used as the 
packaging materials. There are various films, for 
examplea thick film such as an air cap, a laminated 
film, an adhesive film and the like. 

Howevrer, after these films are prefolded and 
winded to provide a roll, when these prefolded 
films are opened while being drawn-out, the static 
electricity generated between the adjacent surfaces 
of the prefolded film by the contact friction with 
guide rollers in winding and feeding, so that the 



blocking between the adjacent surfaces of the 
prefolded film due to the static electricity becomes 
hard to disturb the smooth opening of the prefol- 
ded film. 

5 Accordingly, in order to remove these electro- 

static troubles, the electrostatic preventing agent 
has been added to the film in manufacturing of the 
conventional film. However, in packaging of foods, 
the electroststic preventing agent added film is 

w unfavourable by reason of health. Hence, the elec- 
trostatic removing means is directly connected to 
guide rollers for prefolded film. In this electrostatic 
removing means, it is also an actual practice that 
expectant results can not be obtained in case of 

is the prefolded film. In order to dissolve the in- 
coveniences due to the generation of these static 
electricity, it is required to remove blocking of the 
packaging material such as the prefolded film be- 
fore opening thereof, so as to be able to carry out 

20 the continuous automation. 

It is therefore an object of this invention to 
provide an electrostatic removing means whereby 
static electricity can be completely removed from a 
packaging material such as a prefolded synthetic 

25 resin film in the film opening step before supplying 
package articles in a continuous packaging ma- 
chine for packaging the articles by use of the 
prefolded packaging material. 

These problems are investigated from some 

30 standpoints and it is discovered that since it is 
considerably difficult to remove the static electricity 
between the two-folded films from the external sur- 
faces thereof, an electrostatic removing means is 
set between the internal surfaces of the prefolded 

35 film to remove the static electricity from the firmly 
contacted film completely. 

This invention is characterized in that a con- 
tinuous packaging machine for successively pack- 
aging package articles with a web of a longitudi- 

40 nally prefolded film made of synthetic resin, includ- 
ing a feed means for feeding said prefolded syn- 
thetic resin film under a predetermined tension 
through one or more guide rollers into a film open- 
ing mechanism, said film opening mechanism 

45 opening said prefolded synthetic resin film simulta- 
neously to invert it and to form a generally lateral 
U-shaped cross section, a transfer means transfer- 
ring said package articles into the opened inner 
parts of said lateral U-shaped synthetic resin film 

so successively, and a sealing section sealing the 
opening of said synthetic resin film along the pe- 
riphery of said articles automatically. And this in- 
vention is also characterized in that the continuous 
packaging machine comprises an electrostatic re- 

55 moving means which is disposed between said one 
or more rollers and said film opening mechanism 
to be set between the adjacent inner surfaces of 
said prefolded synthetic resin film. 
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As a favourable form, the electrostatic remov- 
ing means is disposed between two guide rollers 
adjacent to the film opening mechanism. The elec- 
trostatic removing means comprises a metal plate 
member of which a part is connected to the earth 
end, and a synthetic resin brush. The electrostatic 
removing means is set orthogonal to the prefolded 
synthetic resin packaging material feeding path. 
The metal plate member is made of a piece of 
metal plate and bent to form a generally wedge 
cross section. The acute tip of the metal plate 
member is arranged to face the upstream side of 
the feeding path. One longitudinal end of the syn- 
thetic resin brush is held and fixed between both 
ends of the metal plate of wedge cross section to 
provide a slight clearance between the brush and 
the internal surfaces of the synthetic resin pack- 
aging material. Moreover, in this invention, a syn- 
thetic resin membrane may be used instead of the 
brush. For example, the synthetic resin coating 
formed along the edge side of the acute tip of the 
metal plate member or the synthetic resin mem- 
brane adhered along the edge side of the metal 
plate can be used instead. 

The prefolded film is opened by the back part 
of the metal piece of the electrostatic removing 
means. The static electricity charged in the prefol- 
ded film escapes from a synthetic resin brush 
exposed from the tip of the metal piece or from a 
synthetic resin membrane through the metal piece 
and a frame into an earth. Before the prefolded film 
reaches to a film opening mechanism, the static 
electricity is completely removed from the prefol- 
ded film, so that the film opening can be easily 
carried out. In this film opening mechanism, the 
prefolded film is smoothly turned over through in- 
clined portions of upper and lower frames from 
upper side of upper frame and lower side of lower 
frame into insides thereof to provide a lateral U- 
shaped cross section. 

According to the continuous packaging ma- 
chine of this invention, since an electrostatic re- 
moving means is inserted and set in the inner part 
of a prefolded film immediately before a film open- 
ing means, various troubles caused by the static 
electricity are certainly eliminated, and since an 
adhesion between upper and lower surfaces of a 
prefolded film can be prevented in a feed direction 
changing portion to introduce the prefolded film 
into the film opening means of the following pro- 
cess smoothly, the prefolded film is easily opened 
to prevent the losses and the stop on the way of a 
machine operation so as to improve productivity 
considerably. 

Other objects of this invention will be obvious 
upon an understanding of the illustrative embodi- 
ments about to be described or will be indicated in 
the appended claims, and various advantages not 



referred to herein will occur to one skilled in the art 
upon employment of the invention in practice. 
FIG. 1 is a perspective view for showing an 
important part of a typical embodiment of a 
5 continuous packaging machine according to this 
invention; 

FIG. 2 is a side view for showing the important 
part of the continuous packaging machine; 
FIG. 3 is an enlarged perspective view of an 

w electrostatic removing means which is disposed 
in the continuous packaging machine; 
FIG. 4 is an enlarged perspective view of an 
other electrostatic removing means which is dis- 
posed in the continuous packaging machine; 

/5 FIG. 5 is a whole view of the continuous pack- 
aging machine which shows an other embodi- 
ment of this invention; 

FIG. 6 is a construction view for showing a film 
prefolding means of the continuous packaging 

20 machine; 

FIG. 7 is a perspective view for showing individ- 
ual forms of first and second guide members of 
the prefolding means; and 
FIG. 8 is an illustrative view for showing a film 

25 prefolded by the half-folding or prefolding 
means. 

Embodiments of this invention will be de- 
scribed with reference to the accompanying draw- 
ings. 

30 An automatic packaging apparatus which is 
disclosed for example in Japanese Utility Model 
sho 60-20567, is simply illustrated with reference to 
FIG. 1 to FIG. 3 and shall be better understood 
from the above-mentioned Japanese Utility Model. 

35 In FIG. 1 to FIG. 3, a feeding section of a 
prefolded film 3 is indicated by numeral 1 . A web 
of film is prefolded in the longitudinal direction 
thereof to provide a two sides prefolded film 3. The 
prefolded film 3 is winded-up to provide a roll film 

40 3-1 which is put on two feeding rollers 2. A film 
feeding shaft 4-2 is disposed in the lower part of 
the roll film 3-1 which is put on the feeding rollers 
2. The prefolded film 3 is passed between a film 
pressing shaft 4-1 and the film feeding shaft 4-2. 

45 While the film is maintained under a predetermined 
tension by means of a tension roller 5, it is intro- 
duced through plural guide rollers into a film open- 
ing means 8 which is disposed in the feeding 
section 1 of a package article. 

so In this embodiment, three guide rollers are 
disposed in a continuous packaging machine, and 
an electrostatic removing means of an important 
element of this invention is disposed in the middle 
position between a first guide roller 6-1 and a 

55 second guide roller 6-2. A third guide roller 6-3 is a 
direction changing roller for changing over the 
feeding direction of the prefolded film 3 about 90 
degrees toward the film opening means 8. 
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As shown in the drawings, an electrostatic re- 
moving means comprises a metal plate and a 
synthetic resin brush. That is, the electrostatic re- 
moving means 9 according to this embodiment 
comprises a piece of metal plate 9-1 which is bent 
at an acute angle in the longitudinal direction there- 
of into two parts, of which the tip is further bent 
toward its inside to provide an engagement of a 
wedge type cross section, and a brush 9-2 which is 
made of a synthetic resin material such as a poly- 
ester and the like, of which one end is gripped and 
held with the engagement of the metal piece 9-1. 
Then, the electrostatic removing means 9 is a plate 
type member having a whole length longer than the 
width of the prefolded film 3. This electrostatic 
removing means 9 is disposed orthogonal to a film 
feeding path and set in a middle position between 
a first guide roller 6-1 and a second guide roller 6- 
2, as shown in FIG. 1 and FIG. 2. The metal piece 
9-1 is arranged in the upstream side of the film and 
the brush 9-2 is faced toward the downstream side 
thereof. 

In this embodiment, the metal piece 9-1 is 
formed into a generally wedge type cross section 
by the bending process, but also two metal pieces 
may be welded to be integrally formed into the 
wedge cross section. As shown in FIG. 4, a syn- 
thetic resin coating film 9*-2 formed onto an acute 
tip surface of the wedge type metal piece 9'-1 or a 
synthetic resin membrane attached to the acute tip 
portion of the metal piece 9'-l by a proper means 
can be used instead of the synthetic resin brush 9- 
2. 

The film opening means 8 is composed of two 
right-angled isosceles triangle frames 8-1, 8-2, in 
which one side of said triangle frames orthogonal 
to the feeding direction of the prefolded film 3 is 
set at the right angle with the other side of said 
triangle frames orthogonal to the transferring path 
on the downstream side of package articles 7. 
Then, the two frames 8-1, 8-2 are disposed in 
parallel up and down with a desired space. By 
operation of a handle 8-3, the upper frame 8-1 is 
moved up and down to regulate the interval be- 
tween the upper and lower frames 8-1 and 8-2. 

The prefolded film 3 which is drawn from a film 
roll 3-1 is opened by the back part of the metal 
piece 9-1 of the electrostatic removing means 9. 
Then, the static electricity present on the internal 
surfaces of the prefolded film 3 escapes from said 
prefolded film 3 through the synthetic resin brush 
9-2 held between the engaging parts of the metal 
piece 9-1 and through the metal piece 9-1 and the 
frame to the earth. Since the static electricity is 
completely removed from the film 3 before the film 
3 reaches to the film opening means 8, the film 
opening can be easily carried out. In this film 
opening means 8, the prefolded film 3 is smoothly 



inverted along the inclined portions of the upper 
and lower frames 8-1 and 8-2 from the upper and 
lower sides to the internal side to provide a laternal 
U-shaped cross section. The feeding direction is 
5 changed-over by 90 degrees to supply the prefol- 
ded film 3 in the same direction to the transferring 
direction of the package articles 7. 

A belt conveyor is inserted in the film opening 
means 8 along the transfer direction of the package 

10 articles 7 penetrating the inner part of the opening 
means. The package articles 7 are successively 
passed through the film opening means 8 by 
means of the belt conveyor 6 to be inserted in the 
inner part of the prefolded film 3 having a generally- 

75 lateral U-shaped cross section. After the package 
article 7 is inserted into the prefolded film 3, the 
film opening arranged on the periphery of the arti- 
cle 7 is sealed by means of a L-type sealer (not 
shown in the drawings) to package the article 7. 

20 In FIG. 5 to FIG. 8, an other embodiment of the 
continuous packaging machine according to this 
invention is shown that a sheet of film is longitudi- 
nally prefolded in a film prefolding means 10 which 
is connected to the film opening means 8. The film 

25 prefolding means 10 comprises primarily first and 
second guide members which are respectively in- 
dicated generally by numerals 11 and 12. The first 
guide member 11 is composed of a trapezoid 
board including a horizontal guide portion 11-1 

30 having a length equal to about half of the width of 
the film and an inclined guide portion 11-2 having a 
length same as that of the horizontal guide portion 
11-1, wherein the horizontal guide portion is con- 
nected to the inclined guide portion which is in- 

35 dined at about 45 degrees, as shown in FIG. 6. 
The second guide member 12 is composed of a 
right-angled isosceles triangle board, as shown in 
FIG. 7. Then, the second guide member 12 has 
one side of the isosceles shape which is an in- 

40 dined guide portion 12-1 substantially and the oth- 
er side thereof which does not function directly as 
the guide member. 

Thus, the first and second guide members 11 
and 12 are disposed parallel and adjacent to each 

45 other to face a bending point 11-3 between the 
horizontal guide portion 11-1 and the inclined guide 
portion 11-2 of the first guide member 1 1 against a 
vertex 12-2 of the right angle of the second guide 
member 12. A front face of the first guide member 

so 11 is arranged parallel and to be adjacent and 
opposed to a back face of the second guide mem- 
ber 12. As shown in FIG. 6, the flat faces of the 
first and second guide members 11 and 12 stand 
upright and are secured to the frame. The inclined 

55 guide portion 12-1 of the second guide member 12 
is rotated about a lower end shaft 12-3 in the 
upward and downward direction. The rotating 
scope is favourable as far as it is within the scope 
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of the rotating angle from a position that the vertex 
12-2 is opposed to the bending point 1 1-3 to about 
45 degrees downwardly, which is however not limit- 
ed in this invention. 

A wind roll 14 of winded wide film 13 is dis- 
posed immediately under the back side of the 
standing first guide member 1 1 so that an axis of 
the roll 14 is arranged to be parallel with the 
horizontal guide portion 11-1. A guide roller 15 is 
disposed under the front side of the second guide 
member 12 in parallel with the wind roll 14. A 
prefolded film 3 which is prefolded by means of 
the first guide member 1 1 and second guide mem- 
ber 12, proceeds along the lower periphery of the 
guide roller 15 to change-over the running direction 
thereof from the vertical direction to the horizontal 
direction. 

In the middle point between the first and sec- 
ond guide members 11, 12 and the guide roller 15, 
the electrostatic removing means 9 which is an 
important part of this invention, is disposed or- 
thogonal to the film feeding path to arrange a metal 
piece 9-1 in the film upstream side and a brush 9-2 
in the film downstream side and is secured to a 
frame which is not shown in the drawings. 

In the above-mentioned structure, the p refol- 
ding mechanism of the film 13 is also illustrated 
with reference to FIG. 8 which shows schematically 
a process for prefolding the film 13, but the illustra- 
tion of the first and second guide members 11 and 
12 is omitted herein for the convenience. 

In FIG. 7 and FIG. 8. in order to set the film 13 
drawn from the wind roll 14 on individual guide 
members 11 and 12, the second guide member 12 
is prerotated about the shaft 12-3 downwardly to 
draw up the film 13 along the back side of the first 
guide member 11 so as to fold the film forwardly 
along the inclined guide portion 11-2 of the guide 
member 11 and along the horizontal guide portion 
11-1 thereof. By thus folding operation, the film 13 
is folded along the longitudinal direction at the 
bending point 11-3 as shown in FIG. 6. Then, the 
second guide member 12 is rotated upwardly 
about the shaft 12-3 to return the vertex 12-2 of the 
guide member 12 to the position opposed to the 
bending point 11-3 of the first guide member 11. 
By this rotation, the second guide member 12 is 
rotated and inserted between a front face and a 
back face of two films 13-1, 13-2 which are folded 
from a wide film 13 along the inclined guide portion 
11-2 of the first member 11. If this rotation is not 
carried-out, the introduction of the film 13 from the 
first guide member 1 1 to the second guide mem- 
ber 12 becomes complicated and the working effi- 
ciency will be reduced. 

While the film 13 is introduced from the first 
guide member 11 to the second guide member 12, 
it is folded into halves and moved downwardly. 



Before the half-folded or prefolded film 13 reaches 
to the guide roller 15, the electrostatic removing 
means 9 is inserted into the inner part of the 
prefolded film 13. Then, the static electricity 

5 charged in the film is completely removed and the 
upper and lower films 13-1 and 13-2 of the prefol- 
ded film 13 are separated completely, so that when 
the transfer direction of the film 13 is changed- 
over, the upper and lower films 13-1 and 13-2 of 

io the film 13 are not contacted with each other, and 
the prefolded film 13 is changed-over from the 
vertical direction to the horizontal direction to be 
introduced into an automatic packaging apparatus 
in the following process smoothly. 

75 In the above-mentioned embodiment, the first 
and second guide members 11 and 12 are com- 
monly formed as the board members, however 
they may be formed as for example a rod member, 
a roller, and the like independently or combinedly. 

20 The second guide member 12 may be made of 
only the inclined guide portion 12-1 to eliminate 
other extra portions. In respect of the rotation direc- 
tion of the second guide member 12, it is not only 
rotated in the vertical direction but also it may be 

25 rotated in the horizontal direction. 

While preferred embodiments of the continu- 
ous packaging machine according to this invention 
have been described using specific terms, such 
description is for illustrative purpose only, and it is 

30 to be understood that changes and variations may 
be made without departing from the spirit or scope 
of the following claims. 

Claims 

35 

1. In a continuous packaging machine for succes- 
sively packaging package articles with a web 
of a longitudinally prefolded film made of a 
synthetic resin including a feed means ( 1 ) for 

40 feeding said prefolded synthetic resin film ( 13 
) under a predetermined tension through one 
or more guide rollers ( 6 ) into a film opening 
mechansim ( 8 ), said film opening mechanism 
( 8 ) opening said prefolded synthetic resin 

45 film ( 13 ) simultaneously to invert it and to 
form a generally lateral U-shaped cross sec- 
tion, and a sealing section sealing the opening 
of said synthetic resin ( 13 ) along the periph- 
ery of said package article ( 7 ) automatically; 

so the continuous packaging machine comprising 
an electrostatic removing means ( 9 ) which is 
disposed between said one or more rollers ( 6 
) and said film opening mechanism ( 8 ) to be 
set between the adjacent inner surfaces of said 

55 prefolded synthetic resin packaging film ( 13 ). 

2. A continuous packaging machine as defined in 
claim 1, wherein said electrostatic removing 
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means ( 9 ) is disposed between two guide 
rollers ( 6-1 , 6-2 ) which are arranged adjacent 
to said film opening mechanism ( 8 ). 

3. A continuous packaging machine as defined in 5 
claim 1 or claim 2, wherein said electrostatic 
removing means ( 9 ) comprises a metal plate 
member ( 9-1 ) which is connected to an earth 

and a synthetic resin brush ( 9-2 ), said elec- 
trostatic removing means ( 9 ) being disposed 10 
orthogonal to the feed path of said prefolded 
synthetic resin packaging film ( 13 ). 

4. A continuous packaging machine as defined in 
claim 3, wherein said metal plate member ( 9-1 is 
) is composed of a metal plate of a generally 
wedge cross section, the tip portion of said 
metal plate member ( 9-1 ) being faced toward 

the upstream side of said feed path of said 
prefolded synthetic resin packaging film ( 13 ). 20 

5. A continuous packaging machine as defined in 
claim 4, wherein one longitudinal end of said 
synthetic resin brush ( 9-2 ) is secured to said 

tip portion of said metal plate member ( 9-1 ) 25 
of the wedge cross section, so as to provide a 
slight clearance between said brush ( 9-2 ) and 
the inner surfaces of said prefolded synthetic 
resin packaging film ( 13 ). 

30 

6. A continuous packaging machine as defined in 
claim 4, wherein a synthetic resin membrane ( 
9 f -2 ) is disposed along the edge side of said 
tip portion of said plate member ( 9'-1 ) having 

said wedge cross section, to provide a slight 35 
clearance between said synthetic resin mem- 
brane ( 9'-2 ) and the inner surfaces of said 
prefolded synthetic resin packaging film ( 13 ). 
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